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Relations between the Aegean and Apulia in the Late 
Bronze Age: the evidence from an archaeometric 
study of the pottery at Roca (Lecce) 
SUMMARY - RELATIONS BETWEEN THE AEGEAN AND APULIA IN THE LATE BRONZE AGE: THE EVIDENCE FROM 
AN ARCHAEOMETRIC STUDY OF THE POTTERY AT ROCA (LECCE) - The coastal site of Roca in Apulia is well 
known for the quantity and quality of the Aegean and Aegean-type pottery found there. This pottery, which has 
been critical in understanding relations between the Aegean and southern Italy in the Late Bronze Age, has been 
examined archaeometrically. Chemical analysis (by ICP-ES) of some forty examples of decorated pottery has 
classified the material into Aegean imports and local products; a number of sources among the imports are 
implicated, the North Peloponnese featuring prominently. The local products were capable of chemical 
differentiation from the corresponding products at Scoglio del Tonno and Coppa Nevigata. Combined 
petrographic and chemical analysis was also carried out on Grey ware, dolia and other wares. Among eleven 
selected examples of decorated Aegean pottery, five were examined with the scanning electron microscope with 
the significant result that the technology of production of the decoration was the same for both the imported and 
local examples. 
 
Keywords: Roca, Bronze Age, Aegean pottery, local pottery, cultural relations and trade, chemical analysis, 
petrographic analysis, scanning electron microscopy. 
 
Some recent articles have highlighted 
the importance of the Aegean and Aegean-
type pottery found at Roca (totalling over 
five thousand sherds) in understanding 
relations between the Aegean and southern 
Italy in the Late Bronze Age (Guglielmino 
2005, 2007, 2008, 2009; Pagliara et alii 
2007, 2008). Here we present the results of a 
complementary study looking at a selection 
of finds of the same pottery but from an 
archaeometric viewpoint, focusing on issues 
of origin and technology. Finds have been 
selected among the diagnostics on the basis 
of macroscopic differences in the fabric. 
PART A 
 
In this section the pottery is characte-
rised chemically and petrographically, follo-
wing the general strategy adopted by STL 
and RJ in their current large-scale archaeo-
metric study of Late Bronze Age Aegean 
and Aegean-influenced pottery in Italy 
(Vagnetti et alii forthcoming). That strategy 
has involved analysis of (a) decorated 
Aegean pottery, some of it regarded on sty-
listic/typological grounds as imported from 
the Aegean, other examples perhaps being 
of local manufacture; (b) Aegean-influenced 
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pottery such as Grey ware and dolia; (c) 
Impasto; (d) other materials such as daub 
and (modern) clays. The aim of the chemical 
and petrographic characterisation is to assess 
the likely origins of (a) and (b).  
 
Table I lists the pottery from Roca se-
lected for analysis: 39 examples of Aegean 
(A), 3 Grey (G), 11 Impasto (I), 4 Dolia (D), 
2 Basins (B), 3 South Italian Proto-Geome-
tric (PG), 1 kiln lining (V) and 1 Classical 
(C). The samples were analysed chemically 
by Inductively-coupled plasma emission  
 
spectrometry (ICP-ES), a technique which 
Levi and Jones have been using since 2000, 
determining a full range of major, minor and 
trace elements (30 elements in total) (Jones 
et alii 2005, p. 539; Vagnetti et alii forth-
coming, Chapter 3). 
This series of samples included several 
duplicates, as well as the sequence 1P-11P 
which were selected for technological exa-
mination (Part B). Samples 1-16 are from 
FBA contexts, and Impasto 19 is MBA
1
. 
Further information on the Aegean 
sherds selected for analysis is given in Part  
 
 
Tab. I - Sample description and suggested origin. 
 
Ware RO No. Description and Date Suggested origin 
A 
 
22 Deep bowl IIIC Probably local 
23 Crater IIIB-C (North) Peloponnese 
25 Crater IIIA-B (North) Peloponnese 
26 Deep bowl IIIB (North) Peloponnese 
32 Fragment with band Local 
33 Closed shape IIIC Local 
34 Closed shape; Matt-painted II-IIIA (North) Peloponnese 
35 Deep bowl IIIB (North) Peloponnese 
36 Plain burnished kantharos? II-IIIA Import 
37 Goblet IIB  (North) Peloponnese? 
38 Mycenaean burnt? Uncertain; Peloponnese? 
39 Deep bowl IIIC (North) Peloponnese 
42 Stirrup jar IIIC Central Greece? 
47 Decorated closed shape IIIA-B Local 
48 Decorated closed shape IIIC Probably local/regional 
49 Stemmed bowl IIIB (North) Peloponnese 
55 Closed shape IIIA-B Local 
74 Cup IIIA Local 
101 Crater IIIA-B Local 
151 Closed shape IIIB-C Local 
282 Carinated monochrome bowl IIIC Probably local/regional 
353 Carinated monochrome bowl IIIC Local 
356 Minyan-type kantharos II-IIIA Import 
360 Plain burnished kantharos II-IIIA Import 
364 Coarse ware stirrup jar IIIB West Cretan 
430 Coarse ware stirrup jar IIIB West Cretan 
461 Stirrup jar IIIB Not Cretan 
531 Coarse ware stirrup jar IIIB West Cretan 
1P Decorated fragment Local 
2P Decorated fragment Local 
3P Decorated fragment Local 
4P Decorated fragment Local 
5P Decorated fragment Import? 
6P Decorated fragment (North) Peloponnese 
7P Decorated fragment Local 
8P Decorated fragment Central Greece?  
9P Decorated fragment Local 
                                                 
1
 The abbreviations MBA, RBA and FBA refer to the 
Italian Bronze Age chronology and correspond res- 
 
respectively to Middle, Recent and Final Bronze 
Age. 
 
 RELATIONS BETWEEN THE AEGEAN AND APULIA IN THE LATE BRONZE AGE:... 259 
 
Ware RO No. Description and Date Suggested origin 
10P Decorated fragment Peloponnese? 
11P Decorated fragment Central Greece? 
G 
27 Grey carinated bowl Local outlier 
28 Grey carinated bowl Local 
31 Grey Local 
D 
1 Dolium (coarse) Local 
10 Dolium Local 
12 Dolium Local 
13 Dolium Local 
B 
11 Painted basin Local 
14 Basin Local 
PG 
5 Painted Protogeometric Local 
15 Painted Protogeometric Local 
16 Painted Protogeometric Local 
I 
2 Jar Local 
3 Small jar Local 
4 Jar Local 
6 Bowl Local 
7 Decorated cup Local 
8 Necked jar Local 
9 Bowl Local outlier 
18 Jar Local 
19 Jar Local 
20 Necked jar Local 
365 Impasto (light with shells) Local outlier 
V 21 Kiln lining Local 
C 17 Decorated fragment Peloponnese 
 
Chemical analyses 
 
Tab. II - The chemical compositions as determined by ICP-ES. Al to Mn are expressed as percentage oxide, the 
remainder as ppm element. 
 
Ware Sample Al Fe Mg Ca Na K Ti P Mn 
A 22 12,86 5,53 2,16 14,84 1,07 2,26 0,59 0,47 0,08 
A 23 15,47 7 3,82 9,24 1,39 2,89 0,8 0,23 0,09 
A 25 15,44 7,31 4 7,85 1,12 2,72 0,75 0,2 0,13 
A 32 12 4,48 2,37 18,91 1,32 2,15 0,53 0,39 0,07 
A 33 13,92 5,35 2,01 13,39 1,17 2,34 0,59 0,38 0,11 
A 34 14,51 6,85 4,66 15,96 1,16 2,85 0,72 0,26 0,09 
A 39 17,77 7,69 3,93 16,92 2,28 1,07 0,8 0,28 0,11 
A 42 13,60 6,90 4,98 10,77 1,31 2,56 0,68 0,36 0,104 
A 47 10,36 4,07 2,79 19,77 1,37 2,04 0,46 0,30 0,067 
A 48 17,80 7,01 1,94 3,16 1,14 2,79 0,80 0,14 0,062 
A 49 16,23 7,14 3,64 11,79 1,62 1,63 0,75 0,19 0,115 
A 55 10,90 4,28 2,56 15,06 1,24 1,82 0,48 0,25 0,068 
A 74 11,86 4,51 1,98 12,26 1,27 2,11 0,54 0,32 0,097 
A 101 10,41 3,96 2,40 15,87 1,01 1,79 0,45 0,49 0,066 
A 151 11,50 4,38 2,32 14,93 1,15 1,87 0,51 0,31 0,075 
A 282 16,61 6,14 3,21 7,33 1,02 3,07 0,73 0,21 0,123 
A 353 9,61 3,45 2,20 15,60 0,96 1,86 0,41 0,17 0,064 
A 356 15,56 7,99 3,67 0,85 1,23 2,46 0,75 0,17 0,091 
A 360 13,62 7,25 3,73 1,09 1,66 2,01 0,67 0,07 0,133 
A 364 18,56 7,18 1,15 9,16 1,02 1,37 0,90 0,22 0,028 
A 365 7,83 2,61 0,83 22,12 0,71 1,11 0,29 0,34 0,101 
A 430 15,43 6,19 1,93 6,80 1,11 2,70 0,88 0,22 0,060 
A 461 14,92 7,05 3,95 10,08 1,30 2,82 0,73 0,20 0,136 
A 1P 12,25 4,54 1,96 11,10 1,00 2,09 0,48 0,30 0,064 
A 2P 13,61 5,39 2,90 11,51 1,61 2,07 0,63 0,26 0,081 
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Ware Sample Al Fe Mg Ca Na K Ti P Mn 
A 3P 10,72 4,13 2,67 17,53 1,18 1,75 0,48 0,64 0,084 
A 4P 11,07 4,27 2,29 14,69 1,16 1,98 0,51 0,44 0,070 
A 5P 14,34 6,40 3,32 7,75 1,10 2,97 0,67 0,30 0,111 
A 6P 16,32 7,47 3,73 2,48 1,15 2,77 0,81 0,15 0,087 
A 7P 10,39 4,13 2,30 12,91 0,99 1,78 0,48 0,42 0,053 
A 8P 11,39 6,23 5,21 8,52 1,08 2,09 0,56 0,35 0,094 
A 9P 12,71 4,98 2,22 5,71 1,10 2,26 0,56 0,35 0,075 
A 10P 12,36 6,08 3,55 5,58 1,78 2,30 0,64 0,39 0,075 
A 11P 14,09 7,66 5,99 6,26 0,98 2,66 0,65 0,10 0,098 
G 27 7,74 3,82 1,5 34,27 0,31 0,91 0,36 0,55 0,07 
G 28 10,33 3,61 2,08 17,94 1,26 1,94 0,45 0,41 0,08 
G 31 12,67 4,81 3,05 16,89 1,51 2,31 0,56 0,11 0,07 
D 1 14,42 5,86 1,15 11,73 0,86 1,56 0,47 0,52 0,11 
D 10 16,19 6,28 2,68 6,54 1,26 2,8 0,73 0,25 0,09 
D 12 16,43 6,61 2,76 4,82 1,16 2,61 0,73 0,65 0,11 
D 13 15,2 6,11 2,79 7,36 1,03 2,23 0,7 0,33 0,09 
B 11 15,89 6,42 2,76 4,52 1,15 2,57 0,73 0,6 0,1 
B 14 15,98 6,36 2,7 7,57 1,19 2,78 0,74 0,4 0,1 
PG 5 11,8 4,51 2,3 14,12 1,17 2,21 0,51 0,4 0,08 
PG 15 11,95 4,92 1,97 11,98 1,42 2,58 0,53 0,25 0,08 
PG 16 11,81 4,51 1,77 18,48 1,09 2,14 0,52 0,41 0,07 
I 2 13,93 5,01 1,49 8,14 1,31 2,15 0,46 0,66 0,16 
I 3 11,75 3,87 0,99 6,21 0,93 2,13 0,44 0,26 0,04 
I 4 13,67 5,66 0,86 1,81 0,95 1,66 0,39 0,48 0,14 
I 6 15,43 5,43 1,05 2,05 0,94 1,6 0,59 0,42 0,1 
I 7 19,27 7,77 1,22 2,15 0,64 2 0,76 0,34 0,06 
I 8 16,66 6,72 1,25 1,7 0,84 2,11 0,67 0,19 0,11 
I 9 19,11 7,91 1,91 7,12 0,62 2,27 0,73 0,46 0,06 
I 18 11,55 4,76 0,73 10,62 1,02 1,38 0,48 0,53 0,11 
I 19 16 7,04 1,04 1,39 0,84 1,73 0,61 0,25 0,08 
I 20 13,18 5,27 0,79 1,21 1,38 1,75 0,49 0,25 0,1 
V 21 10,04 3,83 1,03 10,61 0,48 1,47 0,44 0,27 0,05 
C 17 16,05 8,32 4,13 11,4 0,96 2,61 0,82 0,22 0,1 
 
Sample Ba Co Cr Cu Li Ni Sc Sr V Y 
22 407 12 162 16 38 96 13 359 99 21 
23 280 23 235 62 63 179 18 263 124 20 
25 333 24 226 41 59 180 19 214 125 23 
32 393 9 118 19 41 72 12 451 83 22 
33 460 18 137 19 44 89 13 343 97 29 
34 431 22 255 34 88 213 18 468 136 26 
39 415 22 219 50 104 188 22 650 162 28 
42 323 25 336 36 60 288 18 263 121 22 
47 376 10 108 24 42 70 10 428 94 17 
48 515 24 183 31 61 112 19 166 138 22 
49 340 22 216 55 60 161 20 312 144 21 
55 346 11 112 20 35 71 10 369 78 17 
74 410 12 134 17 28 77 11 311 66 19 
101 334 10 106 18 38 68 10 348 100 17 
151 345 11 106 19 35 69 11 388 92 22 
282 466 17 119 41 58 59 16 211 107 17 
353 275 8 88 26 32 50 9 336 71 17 
356 355 24 381 36 54 253 21 79 133 17 
360 378 31 598 32 42 393 18 104 115 21 
364 305 11 182 30 37 74 15 310 164 18 
365 607 5 46 24 20 28 6 465 36 25 
430 328 17 122 27 43 110 13 299 111 20 
461 356 22 212 42 66 173 18 246 95 20 
1P 318 10 111 20 41 58 11 325 89 20 
2P 328 13 237 24 46 112 13 349 103 21 
3P 430 10 119 26 38 68 10 415 58 17 
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Sample Ba Co Cr Cu Li Ni Sc Sr V Y 
4P 403 10 130 22 38 71 10 387 85 16 
5P 338 22 183 53 64 144 17 226 94 20 
6P 337 26 297 36 67 216 21 124 155 21 
7P 370 10 112 17 31 72 10 345 61 17 
8P 334 22 405 31 46 312 16 230 82 17 
9P 405 12 101 26 48 45 11 237 88 14 
10P 479 18 307 25 61 201 14 238 91 14 
11P 325 27 347 47 65 307 18 208 102 16 
27 403 9 179 26 46 133 11 813 81 34 
28 430 8 114 20 41 54 9 465 71 21 
31 315 11 129 16 47 79 12 445 110 23 
1 418 12 118 26 43 55 10 292 94 44 
10 362 14 125 31 66 58 15 261 114 22 
12 557 14 131 30 65 58 15 312 122 22 
13 351 13 119 25 58 54 13 307 105 20 
11 453 14 128 27 61 58 15 278 120 22 
14 411 15 129 32 68 58 15 337 129 24 
5 396 10 100 25 42 55 10 481 84 23 
15 311 12 130 26 48 88 12 339 89 20 
16 290 10 124 19 39 64 11 437 90 21 
2 427 14 127 16 44 81 11 300 93 40 
3 323 5 84 16 45 46 8 203 61 29 
4 400 16 94 27 26 57 10 186 100 33 
6 358 15 127 23 39 58 13 216 103 52 
7 447 13 174 29 48 82 18 217 131 73 
8 494 15 152 25 42 83 16 182 114 67 
9 481 12 190 31 38 113 23 360 144 55 
18 433 12 89 15 23 43 9 350 82 42 
19 363 12 162 25 33 92 14 214 129 66 
20 384 11 87 11 28 46 10 171 63 35 
21 386 8 108 31 32 45 9 390 79 30 
17 340 24 246 50 72 180 21 325 138 22 
 
Sample Zn Zr La Ce Nd Sm Eu Dy Yb Rb 
22 85 49 29 54 33 4,4 1,2 3,7 1,3 102 
23 92 57 30 46 34 4,6 1,2 3,9 1,6 137 
25 95 50 30 51 34 5,5 1,2 4,4 1,9 122 
32 81 51 23 48 25 4,1 1 3,7 1,8 88 
33 88 71 36 70 38 5 1,5 4,7 2,2 109 
34 128 62 26 54 28 4,6 1,3 4 2,4 125 
39 100 72 31 58 33 4,5 1,4 4,6 2,7 133 
42 86 45 23 43 26 5,3 1,1 4,9 1,9 107 
47 75 38 22 37 24 3,9 0,7 3,4 1,4 82 
48 106 50 36 71 38 7,9 1,3 4,5 1,9 128 
49 93 54 29 50 32 6,3 1,2 5,2 2,1 132 
55 84 45 24 42 26 4,4 0,8 3,7 1,2 102 
74 67 46 26 49 29 5,1 1,0 4,7 1,5 95 
101 72 40 22 40 24 4,0 0,8 3,4 1,5 93 
151 78 46 25 46 27 5,2 0,9 4,0 1,8 95 
282 122 46 36 64 38 7,0 1,2 4,9 1,6 140 
353 102 40 23 40 25 4,0 0,9 3,3 1,3 110 
356 105 37 26 47 28 5,7 0,9 4,0 1,8 115 
360 89 32 27 51 31 6,7 1,2 5,7 2,0 91 
364 58 113 29 56 30 6,0 1,0 2,8 1,9 57 
365 52 65 28 46 31 5,2 1,1 5,2 1,7 71 
430 70 42 38 65 39 5,3 1,4 3,9 1,4 101 
461 109 38 28 48 30 5,7 1,0 3,6 1,5 123 
1P 72 71 30 51 32 6,1 1,1 3,9 1,8 109 
2P 83 78 30 58 32 6,3 1,1 4,4 1,9 100 
3P 97 50 23 42 25 4,6 0,8 4,1 1,6 75 
4P 85 45 23 44 25 4,2 0,9 3,6 1,4 101 
5P 94 42 28 51 31 5,8 1,3 4,8 1,7 129 
6P 114 40 30 53 32 6,6 1,2 4,5 2,0 126 
7P 88 50 23 44 25 4,8 0,8 3,6 1,5 95 
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Sample Zn Zr La Ce Nd Sm Eu Dy Yb Rb 
8P 83 35 21 41 24 5,1 1,0 4,3 1,7 103 
9P 94 34 28 51 30 5,3 1,1 3,6 1,4 99 
10P 97 37 21 37 23 4,4 0,9 3,3 1,4 101 
11P 102 36 22 41 25 5,3 1,0 4,5 1,7 113 
27 90 46 23 29 35 3,6 1,3 3,8 1,4 38 
28 72 46 29 48 32 4,6 1 3,5 1,1 82 
31 74 52 26 51 28 3,9 1,1 3,6 1,8 106 
1 69 119 47 85 51 7,7 1,9 6,5 3 72 
10 94 63 37 66 42 5,7 1,5 4,2 1,7 134 
12 117 56 38 66 38 5,7 1,5 4,1 1,8 116 
13 98 55 35 60 40 5,3 1,3 3,9 1,5 97 
11 105 62 37 65 29 5,8 1,5 4,1 1,8 119 
14 92 62 37 69 47 5,5 1,6 4,2 1,8 120 
5 93 59 31 57 32 4,7 1,2 3,7 1,3 105 
15 108 46 27 48 34 4,1 1,2 3,6 1,3 101 
16 96 52 28 46 31 4,2 1,2 3,6 1,2 118 
2 79 87 45 84 58 8,3 2,1 6,6 2,8 97 
3 69 95 38 62 40 6,1 1,4 4,2 2,2 118 
4 60 117 41 93 50 7,3 1,7 5,3 2,9 123 
6 60 138 65 155 73 11,8 3 8,2 4,1 84 
7 81 222 71 105 77 12 3,2 9,8 5 122 
8 70 175 67 124 74 12 3,2 9,1 4,5 86 
9 84 193 53 113 57 8,7 2,4 8,1 4,1 117 
18 63 112 43 91 50 7,5 1,8 6,3 2,8 85 
19 70 183 64 104 72 10,6 2,8 8,6 4,5 80 
20 45 119 47 69 47 7,4 1,8 5,3 2,7 96 
21 55 107 36 78 46 5,8 1,5 5 2,1 99 
17 92 59 32 64 32 5,6 1,4 4 1,8 101 
 
C, and they are illustrated in figg. 
8-11. 
The chemical compositions, 
which are set out in Table II, were 
classified by multivariate methods, 
in particular principal components 
analysis (PCA), to look for groups 
of samples whose origins could 
then be assessed with reference to 
the chemical database for Late 
Bronze Age pottery from sites in 
the Aegean presented by Vagnetti 
et alii (forthcoming, Chapter 3). 
This database consists of compo-
sitions determined by three techni-
ques of chemical analysis: ICP-ES, 
neutron activation analysis (NAA) 
and atomic absorption spectrome-
try (AAS). 
Fig. 1 shows a plot of the first 
two principal components in which 
no less than four groups or clusters 
are apparent. Table III sets out the 
membership of each cluster. 
Members of Cluster 1 are can-
didate Aegean imports, consisting
Fig. 1 - PC plot of the compositions of all samples 
(except 17), showing four clusters. The sample number 
usually lies to the right of the sample point, but in a 
number of cases the sample number’s position has for 
clarity been moved. 
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Tab. III - Membership of the clusters. 
 
Cluster Members Comment 
1 Aegean 23, 25, 26, 34, 35, 
36, 37, 38, 39, 42, 48, 49, 
282, 356, 360, 461, 5P, 6P, 
8P, 10P, 11P.  
Classical 17. 
 
2 Aegean 22, 32, 33, 47, 55, 
74, 101, 151, 353, 364, 
430, 1P, 2P, 3P, 4P, 7P, 
9P, 430. 
Grey 28, 31. 
Dolia 10, 12, 13. 
Basins 11, 14. 
Protogeometric 5, 15, 16. 
Grey 27 
and 
Aegean 
531 are 
borderline 
3 Dolium 1. 
Impasto 2, 3, 4, 18, 20. 
Various (kiln lining) 21. 
 
4 Impasto 6, 7, 8, 19  
Outliers  Grey 27; Impasto 9.  
 
with some exceptions of decorated Aegean. 
Clusters 2, 3 and 4 represent probable 
variant local productions. Cluster 4 has a 
typical non-calcareous Impasto composition 
but with significantly higher rare earth ele-
ment contents than the other local clusters, 
while Cluster 3 is generally more calcareous 
but with low Mg. On the other hand, Cluster 
2, dominated by Aegean decorated and 
Aegean-influenced wares, is more calcareo-
us again and richer in Mg and Fe. 
The next step in the data processing is 
to examine those samples classed in Table I 
as Aegean. The PCA classification in fig. 2 
reveals two clusters, one of which, cluster 1, 
is broad and rather ill defined. 531 is an 
outlier; 48 and 282 are border-line members 
of Cluster 1, as are 8P, 10P and 11P. Clu-
sters 1 and 2 correspond to those in fig. 1. 
We now focus on the members of 
Cluster 1; in fig. 3 they are compared in a 
plot of two origin sensitive elements, Cr-Co, 
together with Aegean reference samples 
from Mycenae-Berbati, Tiryns, Asine, Atti-
ca and Aegina (see Vagnetti et alii, forth-
coming, Appendix). This picture can then 
be compared with the plot of the first three 
principal components in fig. 4. 
Examining the individual compositions 
of the proposed imports at Roca, the follo-
wing observations can be made: 
 
 
Fig. 2 - PC plot of the compositions of Aegean-
type samples. 
 
 
Fig. 3 - Cr-Co plot for the proposed imports (left) 
and (right) highlighting the Peloponnese (MB 
Mycenae Berbati, T Tiryns, A Asine), Attica (AT) 
and Aegina (AE) reference samples, and the mean 
for the Chania (CH) group. 
 
- 23, 25, 26, 34, 35, 39, 49 and 6P relate to 
the (North) Peloponnese, although they are 
unlikely to be all from the same centre. It is 
notable the way many of these samples lie 
apart from the well-defined Mycenae-
Berbati group due to their lower Ca contents 
(fig. 4). 
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Fig. 4 - PC plot (PC1-3) of the proposed Aegean imports and the Aegean reference samples, as in fig. 3 but 
without the Chania reference group. 
 
 
- 5P, although close to this Peloponnese 
group, is a border-line case. 
- 36 is problematic in the way it stands apart 
in fig. 3, yet in the multi-variate treatment in 
fig. 4 it is close to Tiryns and Asine. On 
balance, 36 should not be classified with the 
North Peloponnese owing to its low calcium 
and relatively high chromium, however re-
ference is made in Archaeological Comment 
to its apparent contrast with examples of the 
same ware found at Monte Grande in Sicily. 
- 37 may relate to the North Peloponnese. 
- 38, although it lies close to the Mycenae-
Berbati group in fig. 3, is less typical of the 
North Peloponnese than those above. 
- 42 is closer to Central Greece, such as 
Boeotia, than to the Peloponnese. 
- Coarse ware stirrup jars 364, 430 and 531 
should be West Cretan, although it is noted 
that in many major and minor elements their 
compositions are similar to those of Impasto 
in Apulia. However, these stirrup jars have 
lanthanide element contents that, first, 
overlap with the ranges in West Cretan 
stirrup jars found at Thebes analysed by 
NAA by Mommsen et alii (2002) and 
second are lower than in the Impasto. 
Furthermore, the compositions of 364, 430 
and 531 resemble acceptably those of the 
large corpus of jars from many findspots 
attributed to West Crete on the basis of 
chemical analysis by atomic absorption 
spectrometry (Haskell et alii in press). 
- Coarse ware stirrup jar 461 with a finer 
fabric is not West Cretan, nor from the 
Knossos area; it does not match well the 
North Peloponnese. 
- Minyan 356 and 360, both with a fine 
fabric, have many composition features with 
those in Attica-Boeotia, and yet they share 
the unexpected feature of being non-
calcareous. As such they can only be clas-
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sified as ‘imports’. 
- Carinated bowl 282 and 48 are 
probably local or regional products. 
- In the multivariate treatment 8P and 
11P associate quite closely with the 
Aegina group (fig. 4), although this is 
contradicted by the bi-variate plot in fig. 
3. Instead there is similarity with 
reference data for Boeotia. 10P, on the 
other hand, associates with Aegina in fig. 
3, but on balance should be classed as a 
possible Peloponnese import. 
- 17, of Classical date, is securely 
classed as an import, most likely from 
the Peloponnese. 
Turning now to the issue of Italo-
Mycenaean production, we can test the 
hypothesis of its production at or near Roca 
rather than centralised production at one 
large centre in Apulia by comparing the 
Aegean members of Cluster 2 (47, 48, 55, 
74, 101, 151, 1P, 2P, 3P, 4P, 7P and 9P) as 
a group representing Roca with groups 
corresponding to Italo-Mycenaean produ-
ction at Coppa Nevigata and Scoglio del 
Tonno. This is accomplished with the use of 
another multivariate statistical technique, 
discriminant analysis. Notwithstanding the 
admittedly very small size of the Scoglio 
del Tonno group, fig. 5 shows the three 
productions to be capable of good discri-
mination, thereby supporting the hypothesis. 
Among the likely local wares, the 
situation regarding the Grey ware accords 
well with the fossiliferous feature in the 
petrographic characterisation: Grey 28 and 
31 are calcareous and Grey 27 exceptionally 
so (34% CaO). The examples of PG, which 
also contain fossils, are similar to Grey 28 
and 31. Less calcareous are the dolia and 
basins; dolium 1 in an Impasto fabric is 
more calcareous than dolia 10, 12 and 13, a 
feature which is also reflected in thin 
section. That leaves the Impasto which 
classifies into a calcareous group (2, 3, 9, 
18), to which belongs the kiln lining, and a 
non-calcareous group (4, 6, 7, 8, 19, 20); 
with the possible exception of Impasto 6, 
 
Fig. 5 - Discrimination analysis plot of three groups: 
Roca (RO circle), Coppa Nevigata (CN triangle) and 
Scoglio del Tonno (ST square) local Italo-
Mycenaean. The three group centroids are marked 
with full squares. 
 
this classification agrees very satisfactorily 
with the petrography. 
At this point it is relevant to introduce 
the study by Castellano et alii (1996) who 
used the same technique of analysis (deter-
mining ten elements) to examine FBA dolia 
and decorated Protogeometric, Iapygian 
Late Geometric and some likely Corinthian 
imports. Their FBA material had indistin-
guishable compositions with a mean CaO 
content of 5.5% close to what has been 
determined for the dolia in the present study 
which, as just mentioned, have a lower cal-
cium content than the PG. This discrepancy 
cannot be explained. Castellano et alii’s 
dolia and PG were chemically distinct from 
the Iapygian pottery. 
 
Petrographic analyses
2
 
 
This section summarizes the petrogra-
phic analysis of various wares. For the 
dolium in Impasto and Impasto pottery the 
granulometry of the ceramic paste has been 
defined using Digital Image Processing 
(DIP) in order to quantify some structural 
parameters, that is, the relationship matrix/ 
                                                 
2
 Valentina Cannavò (University of Modena and 
Reggio Emilia) collaborated on the PE and 
specifically the Digital Image Processing. 
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voids/clasts. Matrix is defined as the clay 
and silt fraction: <0.0625 mm; the clasts 
have been classified according to the 
Wentworth granulometric scale: very fine 
sand 0.0625-0.125 mm; fine sand 0.125-
0.25 mm; medium sand 0.25-0.5 mm; 
coarse sand 0.5-1 mm; very coarse sand 1-2 
mm (Carpenito et alii 2009). 
 
Aegean (22, 23, 24, 25, 26) 
The samples show a fine matrix brown 
with homogeneous and isotropic texture. 
Small inclusions of quartz are present with 
angular mono-crystals, fresh flakes of mu-
scovite, biotite, iron oxides, carbonates. 
 
Grey (27, 28) 
The matrix is fine, light grey with 
homogeneous and isotropic texture. Abun-
dant fossils and carbonates are present; few 
(or little?) quartz is present with sub-
rounded mono crystals, fresh flakes of 
muscovite, feldspars and iron oxides. 
 
Protogeometric (5, 15, 16) 
The matrix is fine, light brown with 
homogeneous and isotropic texture. Quartz 
is present with sub-rounded/angular mono-
crystals, fresh flakes of muscovite, feld-
spars, iron oxides, pyroxene, fossils and 
carbonates. Few natural inclusions are pre-
sent, probably argillaceous rock fragments 
(ARF). 
 
Dolia and Basins (10, 11, 12, 13, 14) 
The matrix is fine, light brown with 
homogeneous and isotropic texture. Quartz 
is present with angular mono crystals, fresh 
flakes of muscovite, biotite, feldspars, pyro-
xene and carbonates. Few natural inclusions 
are present, probably ARF. 
 
Dolium in Impasto (1) 
Matrix (68%): light brown with homo-
geneous and isotropic texture. Abundant 
sub-rounded/angular mono and polycry-
stalline quartz, fresh flakes of muscovite, 
few biotite, feldspars, iron oxides and car-
bonates. Clasts (14 %) are sub-rounded and 
calcareous. Voids (12%) are oriented chan-
nels. 
 
Impasto (2, 3, 4, 6, 7, 8, 9, 18, 19, 20, 21) 
Matrix (74-97%): generally brown or 
black with homogenous and isotropic 
texture. Some small inclusions are present: 
mono and poly-crystalline quartz, chert, 
calcite, few fossils, fresh flakes of musco-
vite, feldspars, pyroxenes and amphiboles. 
Clasts (2- 11%): silicate, carbonate clasts, 
calcite, ARF, and iron oxides. Sometimes 
grog and clay pellets. Voids (3-12%) are 
oriented channels and vughs, sometimes 
filled with secondary calcite. 
 
Comment 
Aegean 22 (probably locally made) is 
characterized by the presence of fossils in 
contrast to the Aegean which are chemically 
defined as imported (23, 24, 25 and 26). 
The two grey carinated bowls, 27 and 28, 
have in common abundant fossils, but 27 
differs in having a very low percentage of 
minerals. The Protogeometric group is 
characterized by the presence of fossils (16 
with two very large ones). The Dolia and 
Basins group shows a significant abundance 
of muscovite and biotite compared to the 
other wares. The granulometry of clasts 
shows the presence of added temper in 
Dolium 1 and Impasto 7, 8, 9 and 18. All 
the raw materials are locally available. 
The next step in this study will be to 
compare our chemical and petrographic data 
with those from elsewhere in Apulia, for 
instance Egnatia (Cinquepalmi et alii 2003), 
Torre Castelluccia (Jones and Levi 2002b) 
and Madonna del Petto (Laviano et alii 
1995) (more generally, see Jones and Levi 
2002a; Levi 2004; Levi and Schiappelli 
2004). 
S.T.L.-R.J. 
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Tab. IV - DIP of Impasto pottery and dolium in Impasto showing the percentage of the different components: the 
samples are listed from the coarser to the finer one. For the coarser samples with clasts the % of the different 
clast sizes is added. Matrix <0.0625 mm; very fine sand 0.0625-0.125 mm; fine sand 0.125-0.25 mm; medium 
sand 0.25-0.5 mm; coarse sand 0.5-1 mm; very coarse sand 1-2 mm. 
 
         clasts     
sample shape % matrix % voids % clasts 
% very 
fine sand 
% fine 
sand 
% 
medium 
sand 
% coarse 
sand 
% very 
coarse 
sand 
1 dolium 73 12 14 1   7 7 
18 jar 74 15 11 2 3 1 1 3 
7 dec. cup 68 27 5 1   3  
9 bowl 86 11 3 1   3  
19 jar 85 13 2 2     
8 nec.jar 84 14 2 1  1   
21 kiln 76 22 2 2     
2 jar 87 13             
3 small jar 88 12             
4 jar 93 7             
20 nec. jar 95 5             
6 bowl 97 3             
 
 
PART B
3
 
 
The decoration on eleven Aegean 
sherds, 1P-11P in Table I and illustrated in 
fig. 6, was examined, five of them - 1P, 2P, 
3P, 8P and 9P - with the scanning electron 
microscope (SEM) using a FEI Quanta 
200F Environmental SEM in the Depar-
tment of Earth Sciences, University of Glas-
gow. The samples were in the form of 
freshly fractured surfaces mounted on a stub 
and coated with carbon. A sample of Greek 
black gloss pottery (BG1) was used as a 
reference sample. Secondary emission (SE) 
images were produced, and in the case of 
BG1 a ‘mixed’ image formed by overlaying 
the SE image with the backscattered one. 
The SEM examination was supplemented 
with qualitative elemental analysis with the 
EDAX attachment. The chemical data in 
Part A has shown that 8P and probably 5P 
are Aegean imports, while the remainder are 
local/regional products. 
                                                 
3
 We thank Dr Effie Photos-Jones (Scottish 
Analytical Services for Art and Archaeology) for 
assistance with the SEM study. 
Preliminary examination of 1P-11P 
revealed that the paint layer is thin and its 
colour varies from red to black. The sherds’ 
cross section indicated generally even 
firing, only 6P having a grey core. The paint 
layers were all found to be iron rich. From 
the images in fig. 7 it is apparent that first 
these layers are thin, yet well formed if 
somewhat uneven; second, the paint on 1P, 
2P, 3P and 10P is not inferior techno-
logically to that on the import 8P, and third 
they are certainly thinner and less uniform 
than in BG1. Table V gives the thickness 
estimates. 
The appearance of the fabric’s micro-
structure among the ‘local’ samples is rather 
variable. This observation, although it has 
not been extended in sufficient detail to 
yield estimates of the pottery’s firing tempe-
rature range, accords well with what has 
been found on comparable material at Cop-
pa Nevigata and Broglio di Trebisacce 
(Vagnetti et alii, forthcoming). At the latter 
site Buxeda et alii (2003) found the firing 
temperatures of eleven examples of local 
Italo-Mycenaean ranged from <800 to 
1050ºC. 
S.T.L.-R.J. 
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Fig. 6 - Roca. Aegean and Italo-Mycenaean sherds. 
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Fig. 7 - SEM images (secondary emission mode) at different magnifications of 1P, 2P, 3P, 8P, 9P and BG1 
(mixed mode) (each image has a scale). 
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Tab. V - Colour and estimated thickness of the paint 
layers. 
 
Sample Colour Thickness in μm 
1P Black 12 
2P Black 6 
3P Black very uneven but up to 8 
4P Red  
5P Red-black  
6P Black  
7P Red  
8P Red-black 6 
9P Red 8 
10P Red-brown  
11P Brown  
BG1 Black  12-18 
 
PART C 
 
Archaeological comment 
 
In this section, which is aimed only at 
offering some descriptive information regar-
ding the most significant diagnostic finds 
complementing the drawings, some concise 
comments are made on the results of the 
analyses. To facilitate the reading, a brief 
catalog has been compiled, where the 
numbers of the ceramic artifacts (which are 
not inventory numbers but follow the 
ordering of a provisional database) are the 
same as those of the samples in Table I and 
follow the same sequence, without consi-
dering their chronology. 
In the first line, after the number and 
the vessel form (if possible), are indicated 
the native chronological context (on the 
basis of a preliminary analysis of impasto 
pottery) and the origin suggested by ana-
lyses presented in the previous section. 
Comments are purely stylistic in nature 
and are based on a number of comparisons 
identified. Contextual, chronological and 
functional analysis as well as the analysis of 
the spatial distribution of the finds is part of 
an ongoing project which has been partially 
funded by INSTAP. 
 
22. Base fragment of a monochrome deep bowl. 
FBA2. Probably local (fig. 8.22). 
This fragment belongs to a monochrome deep bowl 
FS 285. Quite a few similar bowls have been found 
at Roca in layers belonging to the FBA2 fire 
destruction. Some of them, such as this specimen, 
are characterized by a rather poor fabric and paint; 
some others, instead, are of higher quality, as no. 39 
which according to the results of the analyses should 
be imported from the Peloponnese. 
It is possible to infer, therefore, that these drinking 
vessels were both imported and locally produced. 
Various similar monochrome bowls FS 285 have 
been recovered in contemporary contexts at Punta 
Meliso (Leuca), where they are considered local 
products on the basis of petrographic analyses (Benzi 
and Graziadio 1996a. 1996b; Benzi 2001). A few 
other fragments of FS 285 deep bowls come from 
other Italian sites (De Siena and Bianco 1982, pp. 
78-81; Belardelli 1993, p. 347, fig. 1; Benzi and 
Graziadio 1996a, p. 123, note 73). 
 
23. Wall fragment of an open vessel (?). Erratic 
(found in the sea near the settlement). (North) 
Peloponnese (fig. 8.23). 
This worn fragment probably belongs to an open 
shape which should be a ring-based crater FS 281 or 
282 according to its size (Guglielmino 1996, pp. 
277-279, fig. 27). The central triglyph FM 75 is 
composed of horizontal wavy lines between vertical 
lines flanked by joining semicircle fringe and is 
attested both on craters of this type and on deep 
bowls FS 284, within a chronological frame between 
LHIIIB2 and LHIIIC Early. 
The best comparisons for this motif are to be found 
in the northern Peloponnese (Argolis, Corinthia) 
(Wardle 1973, pp. 316-317, fig. 11; Mountjoy 1986, 
pp. 129-131, figg. 159, 161; 1999, pp. 149-150, 226-
227, figg. 38, 72; Demakopoulou 2003, p. 82, fig. 5). 
 
25. Fragment of rim and upper wall of a crater. 
Erratic (found out of context). Local (fig. 8.25). 
A few remarks can be made on this erratic sherd. 
Judging from the flaring and distinct rim, the vase 
should be a crater FS 8, 9 or 281. As regards 
chronology, it can be dated between LHIIIA2 and 
LHIIIB. Monochrome inside craters are rare before 
LHIIIC Early, but are already attested in LHIIIA1 
(Mountjoy 1999, pp. 262-263, fig. 86). The deco-
rative motif is hardly recognizable; it may be a scroll 
or an antithetic loop pattern. 
 
26. Fragment of rim and upper wall of a deep bowl. 
FBA2. (North) Peloponnese (fig. 8.26). 
The recovery of this fragment in a FBA2 stratum can 
be explained by the sporadic presence of earlier 
residual materials in the occupation layers of this 
period (Guglielmino 1996, pp. 269, 274, fig. 16). 
The typological characteristics and the decorative 
syntax of this vase, as well as its clear affinities with 
Group A deep bowls decorated with stemmed spirals 
from Peloponnese, notably from Argolis (Kilian et 
alii 1981, p. 182, fig. 37; Mountjoy 1986, pp. 129-
130, fig. 130; 1999, pp. 149-150, fig. 38), suggest a 
dating to LHIIIB2. 
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Fig. 8 - Roca. Aegean and Italo-Mycenaean pottery: 22. base fragment of a monochrome deep bowl; 23. wall 
fragment of an open vessel (crater?); 25. fragment of rim and upper wall of a crater; 26. fragment of rim and 
upper wall of a deep bowl; 33. fragments of shoulder and belly of a closed vase; 34. fragments of rim and neck 
of a Matt-painted closed vase; 35. fragments of rim and upper wall of a deep bowl; 36. fragment of rim and 
upper wall of a plain burnished kantharos (?); 37. incomplete goblet. 
 
 
33. Fragments of shoulder and belly of a closed vase. 
FBA2. Local (fig. 8.33). 
This vase may be a jug. Another closed shape from a 
FBA2 layer is decorated with the same motif 
(horizontal and irregular wavy line, FM 53) 
(Guglielmino 1996, p. 272, figg. 18-19). Besides, 
they are both characterized by marked signs of 
wheel-throwing on the inside surface and by a matt 
and shoddy paint. The same motif and a similar 
decorative syntax are documented at Termitito and 
Punta Meliso on closed vases, which are also consi-
dered local products (De Siena and Bianco 1982, p. 
78, pl. XXIV.2; Benzi and Graziadio 1996a, pp. 99-
102, figg. 2, 5; Benzi 2001, pp. 234-235, fig. 1). 
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34. Fragments of rim and neck of a Matt-painted 
closed vase. MBA2-3. (North) Peloponnese (fig. 
8.34). 
This vessel may be a jug (Guglielmino 1996, pp. 
260, 263, fig. 7). It recalls a similar example found in 
a hut at Lipari, in a layer dating to the Capo Graziano 
period and, therefore, close to our own from a chro-
nological point of view (Bernabò Brea and Cavalier 
1980, p. 237, tavv. CXL.7, CXLId). Unfortunately, 
conflicting theories have been advanced on the 
Liparian vessel and its origin is very questionable. 
Indeed it has been attributed to local, Cycladic, 
Peloponnesian and northern Greek productions with 
various degrees of plausibility (Taylour 1958, pp. 
33-34, pl. 2.2; 1980, p. 794; Bernabò Brea 1968-69, 
p. 57; Vagnetti 1982, p. 134, pl. XLIV.4; 1991a, p. 
280; Cavalier and Vagnetti 1984, p. 151). Our 
fragment is comparable also with a handmade jug 
recovered in the grave 12 of the tumulus of Torre S. 
Sabina, together with other Mycenaean vases dated 
to the LHIIIB by Lo Porto but referred to a slightly 
earlier horizon by Vagnetti (Lo Porto 1963a, pp. 
124-126, figg. 6c, 7; Vagnetti 1991b, 370-371)
4
. At 
the moment, this fragment of Matt-painted ware is 
the only one recovered at Roca, where instead 
another Aegean related class such as Minyan pottery 
is much better attested. 
 
35. Fragments of rim and upper wall of a deep bowl. 
RBA. (North) Peloponnese (fig. 8.35). 
This fragment may be attributed to a Group A deep 
bowl FS 284, decorated with a central triglyph with 
lozenge flanked by half-rosettes (Guglielmino 1996, 
pp. 268-269, fig. 11). Its chronology can be easily 
placed within the LHIIIB phase. Since accessory 
half-rosettes are rather rare in LHIIIB1, while they 
become more common in LHIIIB2, the attribution to 
the later phase seems statistically more probable. 
This particular version of triglyph with lozenge does 
not find comparisons among the Mycenaean material 
recovered in Italy and is also quite rare in Greece, 
with the exception of Argolis, where it appears on 
several deep bowls from Mycenae and Tiryns 
(Wardle 1973, p. 313, fig. 9.42; Mountjoy 1976, p. 
89, nr. 53; 1986, p. 117, fig. 143.16; Kilian et alii 
1981, p. 196 fig. 48.5; Podzuweit 1981, p. 196, fig. 
48.5; Schönfeld 1988, p. 203, fig. 12.9). In light of 
this datum and considering the excellent quality of 
its paint and fabric, we had suggested an Argive 
origin for this vessel (Guglielmino 1996, p. 269). 
Chemical analyses now seem to confirm this 
hypothesis. 
 
                                                 
4
 Another fragment of a matt-painted vessel deco-
rated with irregular wavy lines on the neck has been 
found at Filicudi (Cavalier and Vagnetti 1982, pp. 
136, 138, pl. XLVII.8; Vagnetti 1991, pp. 275-276, 
fig. 5.g). 
36. Fragment of rim and upper wall of a plain 
burnished kantharos (?). MBA2-3. Import (fig. 
8.36). 
Numerous other fragments clearly referable to the 
same ceramic class have been recovered at Roca in 
contexts of the MBA2-3 phase; among them is also 
the fragment nr. 360. 
On the basis of fabric as well as the carefully 
burnished treatment of the surface, this vase may be 
named ‘fine orange burnished’ 5 , at least from a 
merely descriptive point of view (Guglielmino 1996, 
pp. 260-261, 264-265, fig. 7). We cannot say if it 
belongs to the same ceramic class which has come to 
light in Sicily, in the Castelluccian sanctuary of 
Monte Grande (Palma di Montechiaro), and has been 
classified with identical name: ‘fine orange 
burnished ware’ (Castellana 1996a, p. 502; 1996b, 
pp. 39-40, fig. 32; 1997, pp. 375-388; Vianello 2005, 
p. 135)
6
. Similarly, we cannot evaluate its compa-
rison with the burnished ware of the class 3 found at 
Vivara, which includes a variety with orange fabric 
and which is almost exclusively represented by 
closed shapes (Marazzi and Re 1986, pp. 162-164; 
Re 1993, p. 332; 1994, pp. 227, 235-241, 271-272). 
Besides, many fragments in bright orange fabric 
similar to ours as far as their technical features are 
concerned have also been found at Porto Perone, 
Punta Le Terrare and Monopoli, in contexts datable 
between the Protoappennine and the full Appennine 
period (Lo Porto 1963b, pp. 330-333; 1986, pp. 13-
14, fig. 5; 1995, p. 438, pl. LXVIII.1-3; 1996, pp. 
188-189; Cinquepalmi 1995, p. 324; Franco 1996, 
pp. 1564-1565). 
If indeed the burnished orange ware is common to 
these settlements, in Apulia we would have the 
greatest number of find-spots. 
The exact origin of this pottery cannot be established 
with certainty, even though one cannot doubt its 
Aegean provenance. Probably it is safest to refer to 
one of the numerous productions of Middle Helladic 
tradition, which are attested in Greece until at least 
the earlier phases of the Late Helladic period and are 
less known and studied than the genuine Mycenaean 
pottery (the so-called ‘lustrous decorated ware’) 
(Dietz 1991, pp. 29-36; Zerner 1993, pp. 39-56). 
In particular, the fragments recovered in the Italian 
settlements may be referred to the burnished 
undecorated ware with light fabric of the beginning 
of the Mycenaean period, which is designated in 
various ways but essentially constitutes a survival of 
the Middle Helladic Yellow Minyan ware. This 
pottery precedes the full development of the 
Mycenaean plain ware and in some regions lasts well 
into the LHIIIA phase. 
                                                 
5
 See Dietz’s Class G; Dietz 1991, pp. 214-215. 
6
 Some members of this class at Monte Grande are 
matched chemically with Attica (Vagnetti et alii 
forthcoming), but they do not match Roca 36. 
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37. Incomplete goblet. MBA2-3. (North) Pelopon-
nese (fig. 8.37). 
This vessel finds comparison with a series of goblets 
recovered at various sites in mainland Greece and of 
the Aegean islands (Guglielmino 1996, pp. 259-260, 
263, fig. 7), which differ only for little morpho-
logical and decorative details and are almost all 
dated to LHIIB (Ålin 1968, pp. 91-93, fig. 2.23; 
Mountjoy 1981, p. 51, fig. 31.436; 1983, pp. 12-14, 
83-84, figg. 2.28-29, 33.24-25; 1986, pp. 46-47, fig. 
53.2,4,9; 1993, pp. 58-59, fig. 95; Cambitoglou and 
Papadopoulos 1993, pp. 292, 295, 298, fig. 4.8, pl. 
40.8; Demakopoulou 1993, p. 67, pl. 10.43). In fact, 
the form FS 254, which seems to be also attested at 
Vivara and Filicudi (Merkouri 2005, pp. 618-619), is 
typical of this phase, during which goblets decorated 
in this style (filled field) coexist with the Ephyrean 
ones. An exact comparison for the decoration with 
pendent rock pattern bordered by a thin wavy band is 
offered by a LHIIB goblet from Asine (Hägg and 
Hägg 1978, pp. 67-68, fig. 48.26). 
 
39. Fragments of rim, wall and handle of a deep 
bowl. FBA2. (North) Peloponnese (fig. 9.39). 
See no. 22. 
 
42. Fragments of shoulder, belly and handle of a 
stirrup jar (?). FBA2. Central Greece? (fig. 9.42). 
The decoration of the lower part of the body with 
thin bands, nearly equidistant and of equal width, 
also appears on another stirrup jar of smaller 
dimensions (Guglielmino 2005, p. 643, pl. CLXVIg; 
1996, pp. 277-279, figg. 26-27). It recalls a typical 
production of the Patras region, where in LHIIIC 
Late small stirrup jars characterized by this kind of 
linear decoration (‘continuous banding’) on lower 
body and nearly always by fringed semi-circles on 
the shoulder were produced. 
Moreover, regarding the possible provenance of our 
vessel from Central Greece, we can note that this 
characteristic Achaean banding influenced local Pho-
cian decoration of stirrup jars during the advanced 
LHIIIC phase (Mountjoy 1990, pp. 267-270; Eder 
2003, p. 42, note 36, fig. 1). 
 
47. Fragment of shoulder of a closed vase. FBA2-3. 
Local (fig. 9.47). 
This fragment was apparently residual; it was found 
in an abandonment layer which covered FBA2 fire 
destruction strata. 
The decorative motif of concentric arcs, also defined 
as ‘adder mark’ by Furumark (Furumark 1941, p. 
405, fig. 70) is attested in mainland Greece, on the 
Aegean islands and on Crete during a long period, 
from LH/LMIIIA to LH/LMIIIC. In Italy we have a 
vase and a few further fragments from Scoglio del 
Tonno with similar decoration (Säflund 1939, pp. 
467-468, fig. 9; Taylour 1958, p. 106, nr. 108; 
Gorgoglione 1982, tav. XII.3; Graziadio 1991, p. 
365, pl. VIII.7)
7
. 
Concentric arcs enjoyed a particular popularity on 
Crete, where this motif was also used to decorate 
funeral larnakes (Mavriyannaki 1972, p. 97; Kanta 
1980, fig. 102). This fact could have some meaning 
in relation to the presence of numerous Minoan and 
Minoanizing materials at Roca. 
 
48. Incomplete amphora (?). RBA2. Probably local/ 
regional (fig. 11.48). 
A big part of this vase is preserved and is still under 
restoration. It seems to be a large amphora FS 69/70, 
which may be dated to LHIIIC Middle. The large 
antithetic hooks at the base of the vertical wavy 
bands which decorate the outer handle faces are quite 
characteristic. In relation to the hypothesis that this 
vase is a local or regional product (however it turns 
out to be borderline), we may observe that it has a 
flat base, while such amphorae, as a rule, have some 
sort of foot. 
Few fragments referable to this form have been 
recovered at other Italian sites (Benzi and Graziadio 
1996a, p. 119, notes 51-52). 
 
49. Incomplete stemmed bowl. RBA1-2. (North) 
Peloponnese (fig. 9.49). 
This stemmed bowl stands out for the high quality of 
its clay and paint and for its excellent surface 
finishing (Guglielmino 2009a, pp. 189-194, fig. 2). 
Already simple visual examination strongly sug-
gested that it was an imported product. The 
decoration with tricurved arches combined with 
concentric semicircles is not unusual and, as it 
regards attestations on this form, a rather exact 
comparison is offered by a fragment kept in the 
Nauplion Study Collection and dated to the LHIIIB1 
(Mountjoy 1986, p. 119, fig. 146.5). 
 
55. Fragments of shoulder of a closed vase. RBA. 
Local (fig. 9.55). 
This unidentifiable closed vase is decorated with 
triton shells on the shoulder (Guglielmino 2009b, pp. 
490-491, fig. 206). They join to form a chain, 
according to a scheme attested on Crete both on 
closed and on open vessels during a rather long 
period, from LMIIIA1 to LMIIIB, although the best 
comparisons do not go beyond LMIIIA2 (Hood and 
Boardman 1955, p. 33, fig. 4; Kanta 1980, pp. 55, 
80, figg. 30.9, 141.8; Warren 1982, pp. 69, 72, fig. 
22; Blackman et alii 1997, p. 115, fig. 156; Platon 
1997, pp. 366-367, fig. 10). Examples of this motif 
seem to be limited to Crete, with the exception of a 
cup from Karpathos which, however, may be 
considered a Minoan imitation (Melas 1985, pp. 99, 
323, pl. 132). 
                                                 
7
 One of the comparanda from Scoglio del Tonno 
(Gorgoglione 1982, tav. XII.3) is assigned to the 
Peloponnese (Vagnetti et alii, forthcoming). 
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Fig. 9 - Roca. Aegean and Italo-Mycenaean pottery: 39. fragments of rim, wall and handle of a deep bowl; 42. 
fragments of shoulder, belly and handle of a stirrup jar (?); 47. fragment of shoulder of a closed vase; 49. 
incomplete stemmed bowl; 55. fragments of shoulder of a closed vase. 
 
74. Fragment of rim and wall of a cup. MBA3. Local 
(fig. 10.74). 
This fragment belongs to a cup, which is one of the 
earliest vessels of clear Minoan type recovered at 
Roca (Guglielmino 2009b, pp. 489-490, fig. 203). 
The outside is decorated with a motif which is 
considered by Furumark a schematized chain of 
triton shells (FM 24: linked whorl-shell pattern; 
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Furumark 1941, pp. 311-312, fig. 51), even if it is 
assimilated to the tricurved arch (FM 62) by many 
authors. 
The find comes from one of the hypogean cavities of 
the Middle Bronze Age 2-3, whose fillings were 
characterized by the occurrence of miniature Impasto 
pots and by a great abundance of charcoal, ashes and 
animal bones. They have been interpreted as ritual 
deposits (Pagliara 2003, p. 88). 
A careful examination of this vessel brings to notice 
some anomalies and incongruities which could be 
meaningful in relation to the likelihood that it was 
locally produced, as chemical analysis suggests. 
As well as that of no. 55, its decorative motif also is 
rather diffused on Crete but seems to be unknown in 
mainland Greece. On Minoan pottery it appears 
especially on open forms and good comparisons are 
offered by cups and kylikes from Knossos, Episkopi, 
Kommos, Haghia Triada, Tefeli and other sites 
(Popham 1970, pp. 198-199, fig. 2.1; 1984, pl. 
173.27-28; 1997, pp. 381-382, fig. 3; Shaw 1977, p. 
212, pl. 51d; Kanta 1980, pp. 67, 80-81, 103, figg. 
40.1, 41.2, 49.8; 142.5,10; Watrous 1992, fig. 
26.580; Warren 1997, 163, fig. 13 P.383; Jung 2006, 
p. 101). Occasionally this design is also attested on 
closed vessels and on funeral larnakes. 
Datings of the best parallels concentrate between 
LMIIIA1 and the beginnings of LMIIIA2; in the 
advanced LMIIIA2/initial LMIIIB phase the 
concentric arcs, that should represent the stylized 
shells, tend to join with the lines of the sub-triangular 
motif by which they are framed. 
A closer examination of this vessel reveals, however, 
a few apparent anomalies in secondary details of its 
decoration and especially in its morphological and 
dimensional characteristics: in the inside surface-
covering, in the profile of the rim, in the diameter 
and in the depth of the bowl. 
On Crete, in fact, cups with this typically Minoan 
decoration have a monochrome interior often with a 
small reserved circle in the centre of the base, they 
are shallower and their diameter as a rule does not 
exceed 16 cms. Besides, concentric arcs are always 
oriented in the same direction and not alternating as 
in our cup. 
As regards the rim profile, we may adhere to the 
opinion of Popham, who considers this element «one 
of our best chronological indicators» and observes 
that in LMIIIA1 the Minoan cups have an everted 
rim, which forms a sharp angle with the slightly 
incurving upper body, while in LMIIIA2 it becomes 
less distinct (Popham 1997, p. 381). 
Even if one may find some exceptions to this trend, 
the impression remains of a certain discrepancy 
between form and decoration in the Roca cup. Its 
morphological characteristics and some details of its 
decorative syntax, which recall the Mainland deep 
bowls, suggest a date no earlier than an advanced 
moment of LMIIIA2. 
101. Fragment of upper wall of a crater. MBA3. 
Local (fig. 10.101). 
A few considerations are possible on this fragment, 
which comes from a MBA3 context and conse-
quently seems to belong to one of the earliest Italo-
Mycenaean vases found at Roca. Its decoration is 
perhaps identifiable with a very cursive version of 
multiple stem. Similar motifs are used in LHIIIA on 
open forms, especially in Attica and in Phocis. At 
Krisa we find the greatest number of examples 
(Mountjoy 1990, pp. 255-256, figg. 11-12). 
 
151. Fragment of shoulder of a closed vase. RBA. 
Local (fig. 10.151). 
This fragment is rather interesting. Low horizontal 
wavy bands on the shoulder of closed forms are rare 
in mainland Greece and in the Cyclades before 
LHIIIC Middle-Late. They seem to be significantly 
more common on Crete (Popham 1970, p. 197, pl. 
51e; Hallager and Hallager 2000, passim; Rutter 
2003, p. 198, fig. 8). At Roca we have also found 
quite a few closed vases decorated with wavy bands 
or lines on the neck, which are also attested at 
Scoglio del Tonno (Säflund 1939, pp. 460-461, fig. 
3; Biancofiore 1967, pl. XIX.85). Particularly 
interesting is a big fragment of neck decorated with a 
wavy band between two wavy lines (Guglielmino 
2005, 643, pl. CLXVIf), which finds a good com-
parison in a large amphoroid crater from Chania 
(Hallager and Hallager 2000, pl. XLII). 
 
282. Fragments of wall of a monochrome carinated 
cup. RBA2. Probably local/regional (fig. 10.282). 
See no. 353. 
 
353. Fragment of rim and upper wall of a mono-
chrome carinated cup. FBA1. Local (fig. 10.353). 
Fragments belonging to three or four similar mono-
chrome cups have been found in contexts datable 
from RBA2 to FBA1. Their paint varies in color 
from red to blackish (Guglielmino 2005, p. 642, pl. 
CLXVIc). 
Before we knew the results of chemical analyses, we 
had valid reasons for attributing these cups to 
Mycenaean rather than to local productions, consi-
dering their absence in other Italian sites and taking 
into account that the Mycenaean carinated cups FS 
240 with which they can be properly compared are 
often monochrome (Rutter 1979, p. 365, fig. 2; 
Mountjoy 1986, pp. 147, 171, figg. 185, 220; 1997, 
p. 123; 1999, pp. 75, 77, 156, 170, 201, 230, 423, 
713-714 and passim; Vagnetti and Panichelli 1994, 
pp. 409-410; Demakopoulou and Divari Valakou 
1999, p. 211; Demakopoulou et alii 1997, pp. 18-19, 
fig. 18; Andrikou et alii 2006, pp. 41, 45). 
Nevertheless, these Mycenaean cups had limited 
diffusion both in geographical and quantitative 
terms. We can notice that the excavators of Lefkandi, 
advancing a thesis which has been thereafter upheld 
by other authors, have considered the shape FS 240
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Fig. 10 - Roca. Aegean and Italo-Mycenaean pottery: 74. fragment of rim and wall of a cup. 101; fragment 
of upper wall of a crater; 151. fragment of shoulder of a closed vase; 282. fragments of wall of a monochrome 
carinated cup; 353. fragment of rim and upper wall of a monochrome carinated cup; 356. incomplete Minyan-
type kantharos; 360. fragment of rim, wall and handle of a plain burnished kantharos. 
 
 
extraneous to the Mycenaean tradition and have 
suggested a derivation from an Italian handmade and 
burnished model, observing that a good amount of 
Italian Impasto ware which includes carinated bowls 
has been recovered at the site (Popham and Milburn 
1971, p. 338; Deger-Jalkotzy 1982, pp. 54-61; 
Vagnetti and Panichelli 1994, p. 410; Bouzek 1997, 
p. 87; Bettelli 2002, p. 124; Iacono in press). 
On this subject it is interesting to remark that the cup 
FS 240 is well attested at Tiryns, where barbarian 
ware (or hand-made burnished ware) also abounds 
and includes handmade carinated cups which are 
probably of Italic inspiration (Bettelli 2002, pp. 117-
137; Belardelli et alii 2005, p. 512 with ref.). 
One could assume two substantially analogous 
phenomena: in Greece Italian shapes would have 
been imitated in Mycenaean technique, while in 
Apulia an imported and more evolved technique 
would have been adopted to reproduce native forms. 
In this respect, it is not difficult to find close 
correspondences in local fine grey ware (the so-
called ‘ceramica grigia’), whose repertoire includes 
similar cups. 
 
356. Incomplete Minyan-type kantharos. MBA2-3. 
Import (fig. 10.356). 
This is another Minyan vessel found in a MBA 
context and distinguishes itself by the light brown 
surface colour. Numerous other brownish Minyan 
sherds have been recovered at Roca, this site 
possibly attesting more genuine Minyan pottery than 
at any other Italian site. 
 
360. Fragment of rim, wall and handle of a plain 
burnished kantharos. MBA2-3. Import (fig. 10.360). 
See no. 36. 
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364. Fragments of shoulder and belly of a coarse 
stirrup jar. RBA. West Cretan (fig. 11.364). 
Samples nos. 364, 430 and 531 belong to coarse 
ware stirrup jars FS 164. At Roca fragments 
referable to no less than eight examples of such large 
vessels have been recovered. Just as we suspected, 
analyses seem to confirm that these jars came from 
western Crete, which all authors recognize as their 
main production area (Guglielmino 2009b, pp. 485-
489). 
As the Canaanite jars, in the 14
th
 and 13
th
 century 
B.C. the coarse stirrup jars knew a wide diffusion 
along the routes of trade that connected the Aegean 
world to Cyprus, Egypt and the Syro-Palestinian 
coasts. It is not a case that such jars have also been 
recovered on the Uluburun, Cape Gelidonya and 
Cape Iria wrecks (Bass et alii 1967, pp. 124-125, fig. 
133; Pulak 1988, pp. 5, 14, 33; Bass et alii 1989, pp. 
11-12; Lolos 1995, pp. 77-78; 1999, pp. 45, 55, fig. 
4; 2003, pp. 102-103, fig. 5; Vichos and Lolos 1997, 
pp. 324-328, figg. 11-12). Cypriot intermediaries 
surely contributed to their circulation, as demonstra-
ted by numerous examples bearing Cypro-Minoan 
post-firing incised marks (Hirschfeld 1990, pp. 42-
45; 2006, p. 84; Day 1999, p. 68). 
Nevertheless, these transport jars are quite scarce in 
the central Mediterranean (Vagnetti 1991a, pp. 279, 
284; 2001, p. 101; 2003, pp. 55-56, fig. 2; D’Agata 
2000, p. 63, note 7; Haskell 2005, p. 206, fig. 1; 
Haskell et alii in press; Day and Joyner 2005, pp. 
309-314). 
As regards their content, scholars today agree that 
the large coarse transport stirrup jars FS 164 were 
used especially to carry Cretan olive oil (but possibly 
also for wine) and this use seems also confirmed by 
chemical analyses (Sherratt and Sherratt 1991, p. 
371; Watrous 1993, pp. 81-90; La Rosa 1996, p. 
1078; Haskell 1997; 1999; 2004; 2005; Tzedakis and 
Martlew 1999, passim; Tzedakis et alii 2008; 
Haskell et alii in press). The possibility that Cretan 
olive oil was imported into the Salento peninsula 
seems to disagree with the theory advanced by E. 
Borgna and P. Cassola, who suppose that the native 
populations of southern Italy used a surplus of their 
olive oil production as commodity of exchange in 
their commercial relations with Aegean traders 
(Borgna and Cassola Guida 2004, pp. 149-180; 2005, 
pp. 497-505). But nothing prevents us from pre-
suming that the coarse jars also transported scented, 
flavoured or medicinal oils, whose preparation 
required a highly sophisticated technology, probably 
unknown to natives, as well as the capacity to 
acquire exotic and precious substances as myrrh, 
terebinth-resin, henna, etc. 
 
430. Fragment of handle and false neck of a coarse 
stirrup jar. RBA. West Cretan (fig. 11.430). 
See no. 364. 
 
461. Spout of a large stirrup jar. RBA. Not Cretan 
(fig. 11.461). 
This spout also belongs to a large stirrup jar FS 164, 
but shows some macroscopic differences in the clay 
paste composition. In the other examples found at 
Roca the fabric is very rich in inclusions and shows a 
remarkable hardness and scratch resistance, probably 
thanks to the high temperatures reached during the 
firing; wall thickness also contributes to their 
breaking strength. Instead, in this spout walls are thin 
and the fabric is fine, less hard and tends to flake. 
With regard to analyses results, which seem to rule 
out a Cretan origin, it is interesting to notice that 
large stirrup jars of similar kind have been recovered 
in various centers of mainland Greece, where the 
production workshops were probably located 
(Haskell 2005, pp. 209-210 with ref.). 
 
531. Spout of a coarse stirrup jar. RBA. West Cretan 
(fig. 11.531). 
See no. 364. 
R.G. 
 
 
FINAL COMMENTS 
 
We can now try to summarize briefly a 
few points concerning the main results of 
our study: 
- The Aegean imported ceramics turn out to 
come from many regions of Crete and 
mainland Greece, suggesting a multiplicity 
of transmarine contacts. 
- During the last phase of the Middle Bron-
ze Age (MBA3), Matt-painted and burni-
shed wares of Middle Helladic tradition 
were still imported from the Aegean to-
gether with Mycenaean (lustrous decorated) 
pottery. 
- Various examples of coarse ware stirrup 
jars have been discovered in RBA contexts. 
These transport jars were possibly used to 
carry some kind of perfumed oils and are 
quite rare in the central Mediterranean. The 
analyzed examples seem to come from 
Western Crete. 
- As at few other sites, notably Broglio di 
Trebisacce, at Roca the production of Italo-
Mycenaean pottery already seems to begin 
in the MBA3 period. 
- The Italo-Mycenaean pottery found at 
Roca seems to have little or no relation to 
other southern Italian productions. 
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Fig. 11 - Roca. Aegean pottery: 48. incomplete amphora (?); 364. fragments of shoulder and belly of a coarse 
stirrup jar; 430. fragment of handle and false neck of a coarse stirrup jar; 461. spout of a large stirrup jar. 531; 
spout of a stirrup jar. 
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-  Some of the Italo-Mycenaean vases found 
in MBA and RBA contexts are decorated 
with Minoan motifs which are attested 
neither at other Italian sites nor in mainland 
Greece. 
- The co-attestation among Aegean deri-
vative products at Roca of local imitations 
of both Minoan and Mycenean ceramics, 
witness a situation which bears many simi-
larities with that of Broglio di Trebisacce. 
- The composition and application of the 
paint layer on decorated pottery, both 
Aegean imports and local products, appear 
to be very similar. 
R.G.-S.T.L.-R.J. 
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